Petroleum Storage & Transportation Capacities

Volume II ® Inventory and Storage

National Petroleum Council ® December



Petroleum Storage & Transportation Capacities

Volume II ® Inventory and Storage

National Petroleum Council ® December 1979

Committee on U.S. Petroleum Inventories, and Storage and Transportation Capacities
Robert V. Sellers, Chairrnan



NATIONAL PETROLEUM COUNCIL

C. H. Murphy, Jr., Chairman
H. J. Haynes, Vice Chairman
J. Carter Perkins, Executive Director

U.S. DEPARTMENT OF ENERGY

Charles W. Duncan, Jr., Secretary

The National Petroleum Council is a federal
advisory committee to the Secretary of
Energy.

The sole purpose of the National Petroleum
Council is to advise, inform, and make
recommendations to the Secretary of Energy
on any matter requested by the Secretary
relating to petroleum or the petroleum
industry.

All Rights Reserved
Library of Congress Catalog Card Number: 79-93026
© National Petroleum Council 1979
Printed in the United States of America



TABLE OF CONTENTS

INTRODUCTION AND EXECUTIVE SUMMARY

Introduction
Executive SUMMAYY eeoececoccssssssscsscssscsssse

THE ROLE OF STORAGE CAPACITY AND INVENTORY IN THE
PRIMARY PETROLEUM DISTRIBUTION SYSTEM

TANKAGE o a5 (5= 5l sle olsselsl s als stelss e s s sleslsolsee selss
INVEeNtoryY eseeeecvocsssvsososscscscscscssssscssse
Minimum Operating INVeNtOryY ceeceeceececcscccccscscs
Maximum Operating INVeNntory .ececescccccccsocsss
Storage Capacity - Inventory Relationships ...

METHODOLOGY 9 6 06 06 0606060 060606 0000000000000 000000000 0000 0

RESULTS

Minimum Operating Inventory Levels ...ceeeeees

Total Tank Capacity and Amount Available for
Storage of Additional Inventory ceeeeececesss

Questionnaire RESUlLS ceeeeococoscocoscccsscocs

INVENTORY AND STORAGE CAPACITY IN THE SECONDARY
DISTRIBUTION SYSTEM AND CONSUMER SEGMENT .«ec¢ceos

THE STRATEGIC PETROLEUM RESERVE «¢¢cecececccocccscs

TANKER TRANSSHIPMENT TERMINALS ¢cccceococsoccccssss

APPENDICES

Appendix A: Request Letters from the
Secretary of Energy cccecececesee
Appendix B: Inventory and Storage Task Group
ROSter .ceceececcccccccccccccccs
Coordinating Subcommittee Roster
NPC Committee on U.S. Petroleum
Inventories, and Storage and

Transportation Capacities Roster

National Petroleum Council Roster

O 00 ~JOo WU

11

15

16
19

23

25

27



Appendix

Appendix

Appendix
Appendix

Overview of the Petroleum
Distribution System ccccecccscccscsccsss
NPC 1979 Survey of Petroleum Storage Capa-
city and Inventory Availability in the
United StateS.issccccscccossoscrsoscoscccscs
Survey Data s.sssises e ssioscscniosssenioas illols
GINOSISALEY, s cse s ois 55 s eifei s 6515 3l s o ols il s 35 e e s onslelle

"!Jl';'JU
=



INTRODUCTION AND EXECUTIVE SUMMARY

INTRODUCTION

In June 1978, the Secretary of Energy requested the National
Petroleum Council to determine the nation's petroleum and gas stor-
age and transportation capacities as part of the federal govern-
ment's overall review of emergency preparedness planning (Appendix
A). The National Petroleum Council has provided similar studies at
the request of the federal government since 1948, most recently the
1967 report entitled U.S. Petroleum and Gas Transportation Capaci-
ties and the 1974 report entitled Petroleum Storage

To respond to the Secretary's request, the National Petroleum
Council established the Committee on U.S. Petroleum Inventories,
and Storage and Transportation Capacities, chaired by Robert V.
Sellers, Chairman of the Board, Cities Service Company. A Coor-
dinating Subcommittee and five task groups were formed to assist
the Committee (Appendix B).

The Inventory and Storage Task Group, chaired by W. P. Madar,
Vice President -- Supply, The Standard Oil Company (Ohio), was re-
quested by the Committee to determine:

@ The minimum operating level of petroleum inventories; that
is, the inventory which is required to fill pipelines and
tank bottoms as well as maintain minimal operational flex-
ibility and is, therefore, unavailable in an emergency

@ The total primary storage capacity for the United States and
that portion of storage capacity which is required for nor-
mal operations and could not be used to store petroleum for
an emergency

® The capacity of storage facilities under construction.

The National Petroleum Council (NPC) has conducted eight sur-
veys on this subject since 1948. To develop the data for this re-
port, the NPC distributed questionnaires to those companies which
report primary inventory data to the Department of Energy. A cer-
tified public accounting firm, Price Waterhouse & Co., was contrac-
ted by the NPC to receive and aggregate the survey returns. Sur-
vey results are discussed in the section of the report entitled
"Results." A copy of the questionnaire is included in this report
as Appendix D and the tabulation of the survey returns is presented
in Appendix E.

In addition, the Task Group was requested to:

® Describe the nature of the relationships between primary,
secondary, and consumer storage



@ Provide an explanation of the nation's petroleum distribu-
tion system

@ Discuss the federal government Strategic Petroleum Reserve.

EXECUTIVE SUMMARY

One of the principal objectives of this study was to determine
the minimum operating inventory of the primary distribution system.
This level is defined as the inventory required to fill pipelines
and tank bottoms as well as maintain normal operations; for emer-
gency planning purposes the minimum operating inventory is consid-
ered unavailable. Runouts and shortages would begin to occur if
inventory were to fall below this level.

Based on the responses to the National Petroleum Council's 1979
Survey of Petroleum Storage Capacity and Inventory Availability in
the United States, the NPC has concluded that the minimum operating
inventories for crude oil and each of the major refined products
are as follows:

U.S. Primary Distribution System
Minimum -- 1978
(Millions of Barrels)

Crude 0il 290
Gasoline 210
Kerosine 35
Distillate Fuel 0il 125
Residual Fuel 0il 60

The second objective of this study was to determine the amount
of tankage capacity in the primary distribution system and the
amount of that tankage which could be used to hold petroleum for
use in an emergency. The tank capacities for crude oil and each of
the major refined products are as follows:

U.S. Primary Distribution System
Total Shell Capacity of Tankage
September 30, 1978

(Millions of Barrels)

Crude 0il 462
Gasoline 438
Kerosine 90
Distillate Fuel 0il 365
Residual Fuel 0il 162

Based on the data from this and previous NPC surveys, the NPC
observed that inventory has averaged about 50 percent of tank
capacity for the past 30 years. 1Individual tanks alternate between



full and empty, and at any point in time, the whole storage
system is approximately half full. The NPC concluded, therefore,
that no significant storage capacity exists for holding emergency
supplies.

Inventories and capacities reported in this survey do not
include:

® The federal government Strategic Petroleum Reserve (SPR).
At the present time, the capacity of the SPR is approaching
250 million barrels with an inventory of about 88.7 million
barrels as of July 30, 1979.

® Crude o0il and products located in U.S. possessions and ter-
ritories. At least 45 million barrels of storage capacity
are located in these areas.

® Transshipment facilities located in foreign countries adja-
cent to the U.S.

@ Foreign crude and products bound for the United States.
@ Most of the Alaskan North Slope crude oil in tankers.

In addition to the capacity of and inventory in the distribu-
tion system, the national petroleum supply depends upon the level
of domestic crude production, crude imports, product imports, and
refining capacity. Furthermore, the distribution system itself
consists of the primary system (the principal focus of this re-
port), as well as the secondary distribution system and consuming
sector, which contain substantial holding capacity and inventory.

The secondary/consumer storage system has a significant effect
on supply. Analysis of the storage capacity for gasoline and dis-
tillate fuel 0il in the secondary and consumer segments shows that
capacity exists for at least 500 million barrels, or 60 percent of
the primary storage capacity for these products. The magnitude of
this capacity suggests that shifts of sizable volumes of inventory
between primary and secondary/consumer segments might occur; these
shifts could contribute to shortages or surpluses in the primary
system. Further analysis of the secondary distribution system and
the consumer sector is recommended.



THE ROLE OF STORAGE CAPACITY AND INVENTORY IN THE PRIMARY PETROLEUM
DISTRIBUTION SYSTEM

The primary crude oil distribution system is a network consist-
ing of tanks, pipelines, tankers, barges, tank cars, and tank
trucks, which transport crude oil from producing areas or marine
unloading terminals to the nation's refineries. The primary prod-
ucts distribution system moves the finished products away from the
refineries to the areas in which they are marketed. (For a more
complete description of the petroleum distribution system, see
Appendix C.)

TANKAGE

Storage facilities (tanks) are provided throughout the distri-
bution system. This storage capacity serves the following
purposes:

@ To receive and hold large shipments which are delivered in
discrete parcels but which are utilized continuously. For
example, if a refinery receives and processes two tanker
deliveries of crude o0il in a month, it must have sufficient
storage capacity to hold at least one shipment, or about
half a month's supply of crude oil.

@ To accumulate shipments in anticipation of tanker, barge, or
pipeline movements. For example, a barge may have suffi-
cient capacity to hold three days' production of gasoline.
Storage capacity at the refinery should be large enough to
hold one shipment, or about three days of production of gas-
oline, preceding the arrival of the barge.

® To meet seasonal peaks in demand. The ability of refineries
to shift yields from one product to another is limited, sc
seasonal demand can only be met by drawing down inventory.
Consequently, tankage is provided at both refineries and
marketing locations to allow for a buildup of distillate
fuel o0il for winter consumption and of gasoline for summer
consumption.

@ To segregate different grades and qualities of crude oils,
unfinished oils, and finished products. For example, enough
tankage must be provided so that a refiner can separate high
and low sulfur crudes, hold unfinished oils which are
blended into finished products, and keep separate all the
finished products (regular, premium, and unleaded gasoline;
kerosine; diesel fuel; heating oil; etc.)

@ To accumulate products and crude oil before and during
planned maintenance periods. It is economically desirable
to keep transportation systems (pipelines, tankers, etc.)
operating even when a refinery must be shut down for routine



maintenance. Therefore, the refiner must have sufficient
capacity to accommodate a buildup of finished products be-
fore the refinery is shut down so that regular deliveries to
customers may continue during the shutdown. In a like man-
ner, the crude delivered during the shutdown period can be
stored.

To handle unavoidable but anticipated events, some of which
are emergencies and others the result of schedule changes,
etc. For example, a storm can delay a tanker from picking
up a cargo of gasoline. If there is empty storage capacity
at the refinery, the refiner can maintain full production
and fill that capacity while waiting for the storm to
subside.

To meet safety and design restrictions. Room must be left
at the very top of a tank to allow for thermal expansion or
accidental overfilling. The design of floating roof tanks
requires that the roof never reach the top of the tank
sides.

Finally, there is some storage capacity which is obsolete or is
improperly located for current operations. This capacity is cur-
rently not used.

INVENTORY

Inventory is held for the following reasons:

As part of the normal operating cycle of the distribution
and refining system. For example, a cycle begins when crude
0il is delivered to a refinery by tanker. Inventory at the
refinery builds rapidly as the tanker unloads its cargo, and
diminishes gradually as the crude oil is refined. This
cycle may last hours or days, depending upon the method of
delivery and the rate of consumption. Conversely, gasoline
inventory builds gradually as it is refined from crude oil
and diminishes rapidly as it is removed by barge. Similar
cycling occurs with deliveries and receipts of crude and/or
petroleum products made by pipelines, tank cars, and tank
trucks.

To meet seasonal peaks in demand. As discussed previously,
seasonal demand can only be met by drawing down inventories
which were produced prior to the period of high demand.

To prepare for planned maintenance periods. As discussed
previously, a refiner must build up product inventories
prior to a shutdown so that regular deliveries may con-
tinue during the shutdown. 1In a like manner, while the
refinery is shut down, crude oil will continue to be
delivered, thus building inventories.



® To handle unavoidable but anticipated events. For example,
if a refiner receives crude o0il via pipeline, some crude
will be held in inventory to guard against a possible pipe-
line failure. This inventory is held because it is unsafe
to shut down a refinery instantly. Thus, some crude must be
held just to provide a safe and orderly shutdown of opera-
tions if supply should be cut off.

e To facilitate blending to meet product specifications. Var-
ious unfinished products are held until they can be blended
to make products such as gasoline, lubricating oils, and
various grades of fuel oil.

e To fill tank bottoms. That portion of inventory in the tank
which is below the suction line cannot be used. Sediment
and water collect in this area. In the case of floating
roof tanks it is necessary to keep enough o0il or product in
the tank in order to keep the legs of the roof off the floor
of the tank. Otherwise, air could be drawn into the tank,
creating a safety hazard.

@ To fill refinery process equipment (as opposed to storage
tanks), pipelines, domestic tankers, barges, tank cars, and
tank trucks.

® For situations peculiar to particular locations. For
example, refineries near the Gulf of Mexico will carry
additional o0il during hurricane season to keep tanks from
floating.

MINIMUM OPERATING INVENTORY

When inventories drop below the minimum operating inventory
level, problems occur and shortages begin to appear. For emergency
planning purposes, this inventory is considered unavailable. A
large part of the minimum operating inventory is "completely un-
available." The term "completely unavailable" inventory is used in
the petroleum industry to include o0il needed to fill tank bottoms,
refinery process equipment, pipelines, tankers, barges, tank cars,
and tank trucks, as well as unfinished oils that cannot be blended
to make finished products. This inventory can never be used unless
the distribution system is shut down and operators are willing to
resort to expensive, one-time-only options (such as forcing product
out of a pipeline with water).

In addition to the "completely unavailable" inventory, the
minimum operating inventory includes an amount of working stocks
required to keep the distribution system operating "normally."
First, these working stocks include the volume needed to handle
unavoidable but anticipated events such as emergencies and schedule
changes. Second, the minimum operating level includes half of the
operating cycle volume. As o0il is transported throughout the



distribution system from producing area to refinery to product ter-
minal, the inventory level in each tank rises and falls as deliv-
eries are made or oil is removed. The inventory level in all tanks
in the system generally averages the midpoint of the operating
cycle.

A company's minimum operating inventory is a function of many
things, including (but not limited to) the location of both its
supply and demand, the level of its demand, the availability of
transportation and refining facilities, the mode of transportation,
the availability and location of tankage, and the cost of capital.
Actual inventory may, at times, go below the minimum operating
level, but the company may avoid serious problems by employing
expensive supply rearrangements or, on occasion, by a fortuitous
exchange with another company which may have additional supply
available. However, it would be inappropriate to plan operations
on the basis of expensive or fortuitous supply arrangements, par-
ticularly for planning involving supply interruptions.

Seasonal inventory is not included in the minimum operating
level. This inventory is held in anticipation of demand levels
which cannot be met by current production. Refiners generally have
target levels for seasonal inventory for various products. For ex-
ample, a refiner may have a minimum operating level of 2 million
barrels for distillate, and, after projecting demand and production
for the following winter, may determine that he will need to store
7 million barrels by November 1. He may then set a target inven-
tory level of 5 million barrels, for example, by August 31. If his
inventory were to slip below that level at the end of August, he
would not necessarily experience operating problems during the sum-
mer or fall, but he might be unable to satisfy his customers' re-
quirements that winter. Only after the peak heating season will he
know exactly how much seasonal inventory should have been stored.

The buildup of product prior to a planned refinery maintenance
period, as well as the buildup of crude o0il during that period, is
also considered to be beyond the minimum operating level. By accu-
mulating product for such a situation, an o0il company may continue
to make regular product deliveries to customers and thus maintain
smooth operations within the transportation system.

MAXIMUM OPERATING INVENTORY

Empty space must always be available in tankage. Part of this
space is never filled; this space provides room for thermal expan-
sion of the contents and protects against accidental overfilling.

In a distribution system, operating space is always necessary
to allow for receipt of inventory. For example, a crude oil tanker
cannot begin unloading its cargo at a refinery until there is empty
tank capacity to receive the delivery. This operating space repre-
sents approximately half of the operating cycle volumes. In addi-
tion, some space must be provided for unavoidable but anticipated



events such as emergencies and schedule changes. For example, a
barge may be unable to pick up a cargo of product from a refinery
because of bad weather. Having emergency space available in tank-
age allows a refiner to maintain throughput. If the space were not
there, the refinery would be forced to shut down when the product
tanks were full.

Each company in the primary distribution system has a maximum
operating inventory. If inventory were to go above this level,
there would not be enough empty space in the system to allow it to
keep operating without a slowdown or interruption in the system.

STORAGE CAPACITY-INVENTORY RELATIONSHIPS

A schematic representation of the relationship between storage
capacity and the various inventory levels is shown in Figure 1.
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METHODOLOGY

The data used in this report were collected by means of a ques-
tionnaire sent by the NPC to all companies which respond to the De-
partment of Energy (DOE) monthly inventory survey (Appendix D).

The questionnaire was distributed on March 6, 1979, and responses
were received over a two-month period following the distribution.

The DOE receives data from each unit of a company; the NPC col-
lected information on a company-wide basis, requesting that each
company consolidate into a single report all the data which its
units report separately to the DOE. The results apply to the en-
tire primary petroleum distribution system, which consists of:

®@ Refineries

¢ Crude oil trunklines and their terminals (producers' lease
stocks were not surveyed)

® Product pipelines and their terminals

® Bulk product terminals, defined as those terminals that
receive product by tanker, barge, or pipeline, or have an
aggregate storage capacity of 50,000 barrels or more

@ Barges and tankers in domestic service.

Excluded from the survey were service stations, small marketing
bulk plants, and consumer storage. However, inventories and capac-
ities at these locations are addressed qualitatively in the section
of this report entitled "Inventory and Storage Capacity in the
Secondary Distribution System and Consumer Segment."

In the questionnaire each respondent was asked to indicate his
actual inventory and storage capacity by Bureau of Mines refining
district. 1In addition, each was asked to identify that part of in-
ventory which was "completely unavailable" and that part of capaci-
ty which was unusable for safety reasons. Finally, each respondent
was asked to estimate his minimum and maximum operating inventories
by broad geographic region, i.e., either Petroleum Administration
for Defense (PAD) districts I-IV and/or PAD district V.

Those respondents who analyze industry inventory levels were
also asked to provide estimates of the minimum and maximum operat-
ing inventories for the entire U.S. petroleum industry. These in-
dustry responses were used as input for the NPC estimates.

Finally, each respondent was asked to indicate the capacity of
tankage under construction by his company.
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Of the 365 companies surveyed, a total of 202 (55 percent) re-
sponded to the questionnaire. When computed on a volumetric basis,
the coverage ratio is 75-97 percent. The following summarizes the
percentage of the actual inventory reported to the DOE which was
reported to the NPC:

Sum of
Responses for
Actual Inventory Actual
Reported Inventory
to DOE* Reported to Percentage
for the Dates Shown NPC of
(Millions of (Millions of
Barrels) Barrels)
March 31, 1978
Crude 0il Not Surveyed
Gasoline 262.2 236.3 90.1
Kerosine 38.1 37.0 97.2
Distillate Fuel 0il 137.9 124.0 90.0
Residual Fuel 0il 62.2 48.6 78.2
30, 1978

Crude 0Oilt 302.6 281.6 93.1
Gasoline 219.3 202.0 92.1
Kerosine 45.4 43,1 94.8
Distillate Fuel 0il 220.8 193.2 87.5
Residual Fuel 0il 8l.2 60.8 74.8

p-320, pP-321, P-322, P-323.
tDoes not include 18.6 million barrels of lease stocks.

The percentage of inventory reported in this year's survey is
comparable to that achieved in the 1973 NPC survey for crude oil
and all products except residual fuel oil. Since that time, the
definition of the primary distribution system has been expanded to
include additional independent bulk terminal operators. It is felt
that many of the questionnaires not returned were sent to bulk ter-
minal operators.

The coverage is high enough to conclude that the results are
representative of the way inventory and tank capacity is managed by
the entire U.S. petroleum distribution system. 1In order to present
estimates for the entire system, therefore, all sums of responses
were adjusted upward by dividing by the coverage. For example, the
sum of all responses for shell capacity of tankage for crude oil
was 430.2 million barrels. Based on the response rate for inven-
tory data, the sum of responses for tank capacity is believed to
represent 93.1 percent of the true tank capacity which exists in
the primary system. Therefore, the total shell capacity of tankage

12
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for the United States has been adjusted to 462 million barrels
(430.2 million divided by 0.931). Similar adjustments were made to
all important inventory and capacity results.

One further adjustment was necessary for crude oil inventories.
Stocks of crude o0il in tankage on producing properties (lease
stocks) are included in DOE inventory figures. These small storage
tanks, with correspondingly small volumes of inventory, were not
surveyed since all such inventory is "completely unavailable."
Furthermore, this storage capacity could not be used to store addi-
tional inventory. However, it was necessary to readjust these fig-
ures: the 19 million barrels of lease stocks (as of September 30,
1978) were added to the "completely unavailable" inventory, minimum
operating inventory, maximum operating inventory, and storage ca-
pacity to make these figures comparable to other data regularly
published by the DOE.

Capacities and inventories discussed in this report do not in-
clude those in the Strategic Petroleum Reserve. Also, they do not
include capacity or inventory at transshipment facilities located
in foreign countries adjacent to the United States. (These two
areas are discussed elsewhere in this report.) Although the survey
questionnaire requested data on storage capacity and inventories
for Puerto Rico, the Virgin Islands, and Guam, these data have not
been included, as the number of responses for this section was too
low to assure confidentiality to the respondents. However, the NPC
estimates that at least 45 million barrels of storage capacity are
located in U.S. possessions and territories. Finally, crude o0il
inventories do not include most of the Alaskan North Slope crude
0il in tankers. This volume is also excluded from the DOE inven-
tory statistics which are published monthly.
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RESULTS

The principal objectives of this study were to determine:

® The minimum level of inventory which must be maintained in
order to keep the petroleum distribution system operating

@ The amount of storage capacity in the primary distribution
system and the portion of that storage which is required for
normal operations.

MINIMUM OPERATING INVENTORY LEVELS

Three data sources were used to help determine U.S. minimum
operating inventory levels (Table 1). Each inventory holder was
asked to indicate his minimum operating level. The sum of these
responses provided one indication of the minimum for the industry.
In addition, those companies which analyze industry inventory sta-
tistics were asked to provide their estimate of the minimum operat-
ing inventory level for the industry. Finally, recent reports pub-
lished by the U.S. Department of Energy include estimates of the
minimum operating inventory for crude oil and key products.

TABLE 1

Minimum Operating
(Millions of Barrels)

Estimates Sum of the
ResponsesS DOE Estimatesl
Crude Oil** 292 276 294
Gasoline 212 192 204
Kerosine 33 33 Not available
Distillate 123 111 120
Residual 61 52 60

*All minima are for end-of-season inventory levels.
TAverage of all responses to Questionnaire 6.
STotal of all responses to Line A-2, Column 5 for Question-
naires 1-5, adjusted by response ratio.
YAs taken from DOE Weekly Petroleum Status Report of June
22, 1979; DOE estimates are for the lowest point shown for the
"Minimum Acceptable Level."
**Crude oil inventory includes lease stocks but excludes
Strategic Petroleum Reserve.
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As was expected, the sum of responses was lower than the aver-
age of the estimates by the industry. 1In reality, shortages and
runouts would occur before inventory dropped to the minimum level
indicated by the sum of responses because not all operators would
reach their minimum operating level simultaneously. The sum of re-
sponses does, however, provide a check on the estimates made by
industry members. Since the sum of responses is within 6-15 per-
cent of the industry estimates, the NPC concludes that these es-
timates provide a reasonable indication of the inventory level at
which shortages and runouts would occur. These minimum operating
levels are as follows:

U.S. Primary Distribution System
Minimum -- 1978
(Millions of Barrels)

Crude 0il 290
Gasoline 210
Kerosine 35
Distillate Fuel 0il 125
Residual Fuel 0il 60

The increases in minimum operating inventories from the 1974
NPC report reflect both physical increases in the distribution sys-
tem and changes in definition which have added to the amount of
inventory included in the primary system. Examples of physical
changes are the Trans-Alaska Pipeline System (9 million barrels of
linefill plus 9.1 million barrels of tank capacity at Valdez); Cap-
line expansion; Texoma Pipeline; Seaway Pipeline; and batching of
crude 0il in Williams Pipeline and Explorer Pipeline. Two changes
in definition which have taken place since 1974 have increased the
amount of crude o0il and products included in DOE inventory statis-
tics. Beginning in 1975, product inventories at major independent
bulk terminals were added to the reporting system. Furthermore, as
of January 1977, reporting of crude oil inventories was changed to
include crude o0il in pipelines which is from foreign sources and
has cleared U.S. customs.

TOTAL TANK CAPACITY AND AMOUNT AVAILABLE FOR STORAGE OF ADDITIONAL
INVENTORY
Each respondent was asked to indicate his storage capacity and

the amount of tankage which was under construction. Table 2 sum-
marizes the results for crude oil and the various refined products.

16



TABLE 2

Storage and Under Construction
(Millions of Barrels)

September 30, 1978

Tankage Under

Tank Construction Percentage
Crude 0il 462 12 3
Gasoline 438 5 1
Kerosine 90 less than 1 1/2
Distillate 365 3 1
Residual 162 1 1/2

Each respondent was also asked to indicate the maximum amount
of inventory he could store in his total system capacity while
maintaining normal operations. The difference between system
capacity and the maximum operating inventory is the space required
to keep the distribution system operating. For some operators,
capacity exists which could be used to hold additional inventory
but is not currently being used because it is obsolete or in ob-
solete locations. For example, there are pipelines which deliver
0il from fields in which production has declined. Tankage along
these pipelines may not be utilized as fully as possible and may
therefore be available for storing additional petroleum.

The NPC believes that there is not a significant amount of
storage capacity which is underutilized. This conclusion was
reached by comparing actual inventory levels to tank capacity for
this and previous NPC studies. To make this comparison, it was
necessary to reduce inventory figures by the amount which is out-
side of tankage in pipelines, tankers, barges, tank cars, tank
trucks, and refinery processing equipmeént. Table 3 summarizes this
calculation.

17
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Utilization of Storage Capacity
September 30,
(Millions of Barrels)

Crude 0il

Actual Inventory
Reported to NPC 281.6
(Unadjusted)

Less: Inventory Outside

of Tankage 85.5
(Unadjusted)
Inventory in Tankage 196.1

Shell Capacity of Tankage
Reported to NPC 430.2
(Unadjusted)

Percentage Utilization 46

TABLE 3

1978

Gasoline Kerosine Distillate Residual
202.0 43.1 193.2 60.8
30.2 4.5 13.7 0.6
171 .18 38.6 1L79.'5 60.2
403.5 84.9 319.5 121.4
43 45 56 50

Total

780.7

134.5

646.2

1359.5

48



Table 4 compares this result to previous NPC studies and shows
the use of tanks in the primary system over the past 30 years.

TABLE 4
Utilization of Tank -- 1948-1978
Inventory as a Percentage of

Date Tank
March 31, 1948 42
June 30, 1950 45
March 31, 1952 45
March 31, 1954 48
March 31, 1957 45
September 30, 1962 50
September 30, 1969 53
September 30, 1973 48
September 30, 1978 48

Actual inventory has averaged about 50 percent of storage ca-
pacity for the past 30 years. Individual tanks alternate between
being full and empty, and at any point in time, the whole storage
system is approximately half full. At any given point, some tank
owners hold their maximum inventory and some hold their minimum,
while most fall somewhere between the two levels. There is no way
of predicting where the space will be in the system. Furthermore,
this space "moves" throughout the distribution system continually.

Figure 2 illustrates the use of tanks on each of the dates
indicated.

QUESTIONNAIRE RESULTS

Figure 3 summarizes the responses to the survey, as adjusted.
Each bar indicates total system capacity (tankage plus pipeline
fill and inventory held outside of tankage); capacity minus storage
space unusable for safety reasons (tank tops); maximum operating
inventory; actual inventory (for the date shown); minimum operating
inventory; and "completely unavailable" inventory. The maxima and
minima represent the sums of the responses; in actual operation the
operating ranges for the entire petroleum distribution system are
narrower.
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Figure 2. Tank Utilization.
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INVENTORY AND STORAGE CAPACITY IN THE SECONDARY DISTRIBUTION SYSTEM
AND CONSUMER SEGMENT

The following analysis of inventory and storage capacity in
the secondary distribution system and consumer segment is qualita-
tive rather than quantitative. Selected companies in energy-
intensive industries were interviewed about the amount and use of
their storage capacity. Interviews were conducted with 16 compan-
ies representing the following industries: food, steel, aluminum,
chemical, automotive, and paper. Selected utilities were also
interviewed.

There was little uniformity in the results. Some companies
had as little as 15 days of storage capacity for petroleum products
while others had as much as 120 days; the average was about 30
days. Most indicated that they have not added any storage capacity
since the 1973 embargo. However, many indicated that their oil
storage capacity had been built to serve as a backup for natural
gas curtailments. With fuel o0il projected to be in tight supply
over the next few years, many said they would use the tankage to
back up their supplies of petroleum.

Fuel inventory levels also varied by company. Some compa-
nies had as little as two days of supply available. Their belief
was that there was no point in holding petroleum inventories to
keep their operations going if their suppliers and/or customers
could not operate through a petroleum supply interruption. Most
cited competitive pressures which forced them to keep costs low and
therefore maintain close to minimum inventories.

Most companies indicated that they keep little or no inven-

tory for use in an emergency. However, one firm claimed to have 30
days of supply in inventory in case of supply interruptions. When
asked what they are doing to prepare for another o0il supply crisis,
most claimed they would either fill existing capacity with whatever
0il they might be able to purchase or rely on government allocation
programs to provide some supply during a crisis. One representa-
tive of the secondary distribution system felt that his sector in-
creased inventories during the first quarter of 1979, a time when
supplies in the primary segment were very tight.

The secondary/consumer storage system has a significant effect
on supply. Analysis of the storage capacity for gasoline and dis-
tillate fuel o0il in the secondary and consumer segments shows that
capacity exists for at least 500 million barrels, or 60 percent of
the primary storage capacity for these products; Table 5 illus-
trates how this estimate was derived. The magnitude of this capac-
ity suggests that shifts of sizable volumes of inventory between
primary and secondary/ consumer segments might occur; these shifts
could contribute to shortages or surpluses in the primary system.
(For example, if half of the 130 million vehicles in the United
States suddenly carried an additional five gallons of gasoline, the
demand on the primary system would be increased by 8 million
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barrels). Changes in secondary/consumer inventories could be
perceived as supply shortfalls, with no actual increase and perhaps
even a decrease in actual consumption. However, it is beyond the
scope of this study to further analyze the secondary distribution
system and the consumer sector.

TABLE 5

Estimated Storage Capacity
and Consumer

Distribution Millions of Barrels

Petroleum Bulk Stations 73
Gasoline Service Stations 5
Fuel 0Oil Dealers 16

Subtotal 164

Consumer

Electric UtilitiesT 120
U.S. Military$ 41
Transportation Equipment 77

@ 102 million cars @ 20 gal/car
® 24 million light trucks

@ 20 gal/truck
@ 4 million medium trucks

@ 100 gal/truck
@ 1.5 million heavy diesel trucks

@ 200 gal/truck

Residential Buildings 87
@ 12.2 million homes (heated with
fuel oil) @ 300 gal/home

Subtotal
Total 489
Federal, State, and Local Governments Unknown
Other Commercial and Industrial Consumers Unknown
TOTAL >500
*An Assessment of _in Petroleum Stocks and Storage
Since the 1973 Arab 0il American Petroleum

Institute, Research Study 003, July 22, 1976, pp. 49-59.
Review, Federal Power Commission, November 1978,
p. 51.
SAn Assessment of in Petroleum Stocks and
Since the 1973 Arab 0Oil Embargo, American Petroleum
Institute, Research Study 003, July 22, 1976, p. 65.
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THE STRATEGIC PETROLEUM RESERVEL

The Energy Policy and Conservation Act of 1975 authorized the
creation of a Strategic Petroleum Reserve of up to one billion bar-
rels of oil. The legislation established a target of 500 million
barrels of petroleum to be in storage by the end of 1982. That
target date was subsequently accelerated to 1980 by SPR Plan Amend-
ment No. 1, which was submitted to the Congress in May 1977. SPR
Plan Amendment No. 2, submitted to the Congress in May 1978, set
the longer term storage target at one billion barrels by 1985 and
detailed plans for government storage of 750 million barrels. The
amendment indicated that decisions had not been made as to how the
level of protection provided by the last 250 million barrels can be
most effectively achieved.

The SPR program consists of three phases. Phase I develops ca-
pacity for 244 million barrels at the five selected sites -- Bryan
Mound, West Hackberry, Bayou Choctaw, Weeks Island, and Sulphur
Mines. (These sites are salt domes in the Gulf Coast.) An addi-
tional 4 million barrels of storage capacity is also planned for
pipelines and above-ground tanks. June 1980 is the target date for
completion of storage of this first increment. This phase is now
firm with respect to construction.

Phase II provides for expansion by solution mining of two
existing sites, Bryan Mound for 120 million barrels and West Hack-
berry for 160 million barrels. This additional underground capac-
ity of 280 million barrels would permit storage of 528 million bar-
rels for the first two phases by 1986.

In Phase III, new sites will be developed to provide the pro-
jected additional capacity of 222 million barrels, to reach the 750
million barrels storage level.

The Reserve now has the capability to receive and store an
average of 10 million barrels of crude a month. However, fill
rates have been and are currently constrained due to the effects of
the world crude o0il situation. Crude o0il inventory on July 30,
1979, was 88.7 million barrels. As of September 1979, the SPR had
a withdrawal ("drawdown") and distribution capability of one mil-
lion barrels per day.

lAdapted from Federal Register, August 20, 1979, pp. 48696-
48707, and Department of Energy reports.
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TANKER TRANSSHIPMENT TERMINALS

A significant volume of crude storage is estimated to be locat-
ed at transshipment terminals adjacent to the United States. The
terminals are not under U.S. control and are not committed exclu-
sively to the U.S. market. These inventory and storage capacities
would not have the same value in the event of a petroleum emergency
as facilities under direct U.S. control.

Total capacity at these transshipment terminals, located pri-
marily in the Caribbean, is close to 50 million barrels; current
expansion projects may add several million barrels to this total.
This capacity is significant and is highlighted because it is
equivalent to 15 percent of all the existing crude o0il storage
capacity in PADs I-IV,.

New deepwater port facilities in the Gulf Coast are under con-
struction or are planned. For example, the Louisiana Offshore 0il
Port (LOOP) will have 32 million barrels of storage capacity initi-
ally, and ultimately 40 million barrels. These facilities will
accommodate large supertankers that currently utilize the Caribbean
transshipment terminals. Therefore, some portion of the transship-
ment terminal tankage may be underutilized in the future and very
possibly available for petroleum reserves. Obviously, the useful-
ness of the transshipment terminal facilities cannot be totally
assured. Their value will depend upon the nature of any supply
interruption and other factors that are not subject to further
evaluation in this report.
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APPENDIX A

Department of Energy
Washington, D.C. 20585

June 20, 1978

Dear Mr. Chandler:

The ability of this Nation to withstand interruptions in normal oil
supplies, whether by damestic dislocation or by foreign intervention,

is immediately served by recourse to existing inventories of oil stocks.
In addition, the United States has embarked on a Strategic Petroleum
Reserve program to aid in meeting its cammitments abroad and its com-
mitments to consumers at hame in case of another interruption of

foreign o0il supply. For industry and Govermment to respond
appropriately to an emergency, our need for accurate information and
understanding of primary petroleum inventories is greater than it has
ever been.

Implicit in an understanding of petroleum inventories is the

distinction between total stocks and those stocks which would be readily
available for use. Such information is essential in evaluating
correctly the extent of the contribution our o0il stocks would be able

to make in times of oil supply emergency and planning the development
and use of the Strategic Petroleum Reserve.

Periodically the National Petroleum Council has conducted for the
Departient of the Interior a survey of the availability of petroleum
inventories and storage capacity. The last such report was issued
in 1974, the eighth in a series which began in 1948.

Accordingly, the National Petroleum Council is requested to prepare
for the Department of Energy a new report on available petroleum
inventories and storage capacity. This new report should emphasize
the distinction between available stocks and those unavailable.

For the purpose of this study, I will designate the Deputy Assistant
Secretary for Policy and Evaluation to represent me and to provide
the necessary coordination between the Department of Energy and

the National Petroleum Council.

Sincerely,

ot S, llm,

James R. Schlesinger
Secretary

Mr. Collis P. Chandler, Jr.
Chairman

National Petroleum Council
1625 K Street, N.W.
Washington, D. C. 20006



Department of Energy
Washington, D.C. 20585

June 20, 1978

Dear Mr. Chandler:

The National Petroleum Council has prepared numerous studies in the
past on the Nation's petroleum transportation systems. The last
study on this subject was prepared over ten years ago and published
on September 15, 1967.

The transportation data collected over the years by the Council has
been used by the Federal Govermment for emergency preparedness
planning purposes. The data includes information on major crude
0il and petroleum product pipelines, natural gas transmission lines,
inland waterway barges, tank cars and tank trucks. Detailed infor-
mation is also included on the location, capacity and type of pump
stations and compressor stations.

As part of the Government's overall review and update of emergency
preparedness planning, current data are needed on the Nation's
petroleum transportation systems. I, therefore, request the
National Petroleum Council to undertake a detailed study to
determine current petroleum and gas transportation capacities
including natural gas transmission lines, crude oil and petroleum
product pipelines, crude oil gathering lines in major producing
areas, inland waterway barges, tank cars and tank trucks. With
respect to transportation of oil and petroleum products, the study
should cover the spatial and transportation relationships--the
match ups--among refineries of varying capacities and crude oil sources.

The study should examine the industry's flexibility to meet
dislocations of supply and outline the changing supply patternms
of the petroleum and natural gas deliverability systems.

For the purpose of this study, I will designate the Deputy Assistant
Secretary for Policy and Evaluation to represent me and to provide
the necessary coordination between the Department of Energy and

the National Petroleum Council.

Sincerely,

Mﬁ:é‘b?k/
James R. Schlesinger
Secretary

Mr. Collis P. Chandler, Jr.
Chairman, National Petroleum Council
1625 K Street, N.W.

Washington, D. C. 20606
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APPENDIX C

OVERVIEW OF THE PETROLEUM DISTRIBUTION SYSTEM

THE PETROLEUM DISTRIBUTION SYSTEM

The system of pipelines, tankers, and barges that moves crude
0il from producing areas to refining centers, and the similar
facilities that move refined petroleum products in bulk to market-
ing areas, are generally categorized as the primary distribution
system (Figure 4). 1In this transportation network, sizable tankage
must be provided in order to maintain normal flexibility for the
overall operation of the supply system.

Crude 0il

Primary crude oil systems or trunklines are comparable to the
long lines systems in communications or to the main lines of rail-
roads. They are served by gathering systems in producing areas
that may pick up crude oil from numerous o0il fields as well as from
marine unloading terminals.

Because of the variation in quality among crude oils, the
transportation systems generally segregate crude by type for move-
ment and delivery. Segregation requirements are usually determined
by quality characteristics including sulfur content, specific grav-
ity, asphalt content, lube 0il considerations, etc., which may be
dictated by the particular needs of a given refinery. Such segre-
gation results in increased storage requirements.

Trunk pipelines are generally routed through focal points, or
"hubs" (akin to the hubs of a wheel), where a number of pipelines
may converdge. These hubs are comparable to such locations on a
railroad freight interchange system as Chicago, St. Louis, Phil-
adelphia, Houston, etc. At such points exchanges of oil may be
made or transfers to carriers destined elsewhere may be imple-
mented. Examples of such locations are Midland and Odessa, in
western Texas; Longview, in eastern Texas; Cushing, Oklahoma; Fort
Laramie and Guernsey, Wyoming; and Patoka, Illinois. A large
amount of storage capacity is required at these points not only to
enable the oil to be brought into the area from numerous producing
regions, but also to provide the tankage for segregation, batching,
and inventorying necessary for continuous pipeline operation before
the o0il can be moved to refineries.

Products Distribution

The primary products distribution system is made up of the
trunk products pipelines which move products overland and the
barges and tankers that provide for marine movements. While prod-
ucts are still in refinery tanks there is usually a choice as to
the direction in which the products may move, along with a choice
of the mode of transportation. Once a product is on its way in an
element of the primary distribution system, it is committed to the
geographic area which is serviced by the particular element. For
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Figure 4. The Petroleum Distribution System.



example, the Colonial Pipeline extends from the Houston-Beaumont,
Texas, area to the New York Harbor area, and passes through the
Baton Rouge, Atlanta, Greensboro, Richmond, Washington, Baltimore,
and Philadelphia areas. The product in this primary distribution
system can be delivered or diverted to any delivery point along its
geographic route. At any point along the pipeline system decisions
can be made regarding its destination until the product has already
passed that particular point. When the product is delivered out of
the pipeline into a bulk terminal tank along the route, it then
leaves the primary system and enters the secondary system, and the
ability to divert that product to a different geographic location
becomes even more limited. ’

SECONDARY DISTRIBUTION

Petroleum products leave the primary distribution system either
for further distribution through the secondary system or for direct
sale to consumers. This secondary system includes small resellers
of petroleum products, such as gasoline service stations or fuel
0il dealers. Deliveries are generally made by tank truck. The
secondary distribution system also holds considerable inventories
and tank capacity.

Ultimately, all petroleum products reach consumers. This group
includes individuals buying gasoline for their cars and distillate
to heat their homes. Other consumers of petroleum products include
the agricultural industry, utilities, industry, and transportation.
Almost all consumers have their own storage facilities for the
products they consume. Obviously, the behavior of this segment has
a significant impact on the ability of the primary system to oper-
ate smoothly.
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INTRODUCTION

At the request of the U.S. Department of Energy (DOE), the National Petroleum
Council has agreed to undertake a new study of petroleum storage capacity and
available petroleum inventories in the United States. The study has two objectives:

1) To determine how much of the U.S. petroleum inventory reported to the
Department of Energy is required for the actual operations of the petroleum dis-
tribution system itself and is therefore not available for consumer use.

2) To determine what portion of the Nation’s storage capacity is required for nor-
mal industry operations and is therefore unavailable for storing additional petro-
leum which could be used in case of an emergency.

Accordingly, the enclosed questionnaires were designed to provide the National
Petroleum Council with the information it requires to respond to the Department of
Energy’s request. These questionnaires request information on inventories and stor-
age capacity relating to crude oil and principal refined products. Some of the inven-
tory data being requested have already been reported to the DOE by your company.
This information will provide a measure of coverage of the survey and assist you in
remaining within the scope of the definitions pertaining to the questionnaires.

The National Petroleum Council has retained the services of the certified public
accounting firm of Price Waterhouse & Co. to collect and aggregate the data reported
in this survey. No individual company data will be published. District totals only will
be used in the report provided by Price Waterhouse to the National Petroleum Coun-
cil. A statement from Price Waterhouse regarding its data collection and processing
methodology is enclosed with this mailing.



GENERAL INSTRUCTIONS

1. Reporting of Data
a. Report all figures in THOUSANDS of 42-gallon Barrels.

b. Report all information in a manner consistent with your reports to the DOE; that is,
Report on a custody basis regardless of ownership of the inventories or facilities,
In the case of jointly-owned tankage or pipelines, data should be provided by the operator,
Report inventories less basic settlings and water (BS&W) corrected to 60°F.
c. Crude oil (excluding lease stocks) data—report as of September 30, 1978.
d. Refined product data—report as of both March 31, 1978, and September 30, 1978, for the
following:
— Gasoline (motor and aviation)
— Kerosine (including kerosine-type jet fuel)
— Distillate fuel oil (including No. 4 fuel oil)

— Residual fuel oil

Two reporting dates for the principal products have been chosen to better define the seasonal
changes in inventories, and to reflect seasonal shifts in tank utilization from gasoline to fuel
oils and vice versa.

2. Categories of Stocks to be Reported

a. Report stocks only at locations which are currently included in the regular monthly reports to
the DOE. These categories include those stocks at refineries, bulk terminals, and in pipeline
systems, but exclude producers’ lease stocks of crude oil.

b. Do notreport tankage and inventories at other locations (such as service stations).

3. Reporting by Refining Districts

a. Data for operations in PAD I-IV are to be reported by the DOE’s Refining Districts or Sub-
districts by inserting the proper location code shown on page 4 in the column headings. Note
PAD V consists of only one refining district, i.e., West Coast (513).

b. Data relating to minimum operating inventory (Items A.2 and A.3) and maximum operating
inventory (ltems B.4 and B.5), which require your best estimates, are to be reported on a sys-
tem basis in Column (4), Total, PAD I-1V, and in the Total column for PAD V only. These are the
inventory levels below or above which operating difficulties would begin to occur. These esti-

mates should be on a custody basis and, therefore, consistent with the numbers you report
as actual inventory.

c. Note the East Coast Refining District is divided into three subdistricts: New England (101A),
Mid-Atlantic (101B), and South Atlantic (101C).

d. Data for Puerto Rico, the U.S. Virgin Islands, and Guam should be aggregated into one dis-
trict (888) and reported with PAD I-IV. Individuals with petroleum operations in these loca-
tions are asked to follow the same format in completing this questionnaire as those who
normally report inventory information to the Department of Energy.
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4. Completing Questionnaire 6

it is possible that the sum of the companies’ assessments of their own minimum and maximum
operating inventories (Items A.2 and B.4 on Questionnaires 1-5) will not accurately reflect a
picture of the entire petroleum industry’s minimum or maximum operating inventory. If your
company analyzes industry levels, provide your estimate of the minimum and maximum operat-
ing inventories of the U.S. petroleum industry. Enter estimates for PAD I-IV, PAD V, andTotal
U.S., if available. If your company does not have certain of the estimates requested in this
questionnaire, leave those sections blank.

5. Completing Questionnaire 7

Please report tankage under construction as of September 30, 1978.

6. Other

a. Disregard those forms in the questionnaire booklet which are not applicable to your com-
pany’s operations, but return the questionnaire intact.

b. Complete the cover page, leaving the code line blank, and send the completed questionnaire
in the envelope provided to:

Price Waterhouse & Co.
OGS, Department 82
1801 K Street, N.W.
Washington, D.C. 20006

c. Any questions regarding this questionnaire should be addressed to:

Mrs. Joan Walsh Cassedy
Committee Coordinator
National Petroleum Council
1625 K Street, N.W.
Washington, D.C. 20006
(202) 393-6100

An extra copy of this questionnaire is enclosed for your convenience.



LOCATION CODES

Insert the location code shown below where indicated in the heading of each questionnaire to identify
the area of the country in which the reported stocks or tankage were located. This breakdown is similar
to the refining districts and subdistricts used by the Department of Energy in some of its reports.

PAD DISTRICTS I-IV

Location

Code* Refining District Name and Description

101A New England—The states of Maine, New Hampshire, Vermont, Massachusetts, Rhode
Island, and Connecticut.

101B Mid-Atlantic—The states of New Jlersey, Delaware, and Maryland, the District of Colum-
bia, and the following counties of the state of New York: Cayuga, Tompkins, Chemung, and
all counties east and north thereof. Also the following counties in the state of Pennsylvania:
Bradford, Sullivan, Columbia, Montour, Northumberland, Dauphin, York, and all counties
east thereof.

101C South Atlantic—The states of Virginia, North Carolina, South Carolina, Georgia, and
Florida.

102 Appalachian #1—The state of West Virginia, and those parts of the states of Pennsylvania
and New York not included in the East Coast District.

203 Appalachian #2—The following counties of the state of Ohio: Erie, Huron, Crawford,
Marion, Delaware, Franklin, Pickaway, Ross, Pike, Scioto, and all counties east thereof.

204 Indiana-lllinois-Kentucky—The states of Indiana, lllinois, Kentucky, Tennessee, Michigan,
and that part of the state of Ohio not included in the Appalachian District.

205 Minnesota-Wisconsin-North and South Dakota—The states of Minnesota, Wisconsin, North
Dakota, and South Dakota.

206 Oklahoma-Kansas-Missouri—The states of Oklahoma, Kansas, Missouri, Nebraska, and
lowa.

307 Texas Inland—The state of Texas except the Texas Gulf Coast District.

308 Texas Gulf Coast—The following counties of the state of Texas: Newton, Orange, Jeffer-
son, Jasper, Tyler, Hardin, Liberty, Chambers, Polk, San Jacinto, Montgomery, Harris,
Galveston, Waller, Fort Bend, Brazoria, Wharton, Matagorda, Jackson, Victoria, Calhoun,
Refugio, Aransas, San Particio, Nueces, Kleberg, Kenedy, Willacy, and Cameron.

309 Louisiana Gulf Coast—The following parishes of the state of Louisiana: Vernon, Rapides,

Avoyelles, Pointe Coupee, W. Feliciana, E. Feliciana, St. Helena, Tangipahoa, Washington,
and all parishes south thereof. Also the following counties of the state of Mississippi: Pearl
River, Stone, George, Hancock, Harrison, and Jackson. Also the following counties of the
state of Alabama: Mobile and Baldwin.

* To be inserted in heading of reporting forms.
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LOCATION CODES (Continued)

" Location
Code* Refining District Name and Description

310 North Louisiana-Arkansas—The state of Arkansas and those parts of the states of Louisi-
ana, Mississippi, and Alabama not included in the Louisiana Gulf Coast District.

311 New Mexico—The state of New Mexico.

412 Rocky Mountain—The states of Montana, ldaho, Wyoming, Utah, and Colorado.

888 Puerto Rico-U.S. Virgin Islands-Guam—The Commonwealth of Puerto Rico, the U.S. Virgin
Islands, and the Territory of Guam. (Report this location in PAD I-IV.)

PAD DISTRICT V
513 West Coast—The states of Washington, Oregon, California, Nevada, Arizona, Alaska, and

*

Hawaii.

To be inserted in heading of reporting forms.

U.S. DEPARTMENT OF ENERGY REFINING DISTRICTS

LEGEND

PAD Districts I-IV
PAD District V

Note: Include Puerto Rico, U. S. Virgin Islands,

3 o . TEXAS
and Guam in PAD Districts I-IV. GULF COAST




Questionnaires 1-5

Difference. See
Item A.3.
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PRODUCT DEFINITIONS

1. Crude Oil—A mixture of hydrocarbons that existed in liquid phase in underground reservoirs and
remains liquid at atmospheric pressure after passing through surface separating facilities. Also, lease
condensate moving to a refinery is included. Lease condensate is defined as a natural gas liquid recov-
ered from gas-well gas (associated and nonassociated) on lease separators or field facilities. Drips are
also included but topped crude oil and other unfinished oils are excluded. Natural gas liquids produced
at natural gas processing plants and mixed with crude oil are likewise excluded.

2. Gasoline:

A. Motor—A complex mixture of relatively volatile hydrocarbons, with or without small quan-
tities of additives, which have been blended to form a fuel suitable for use in spark ignition engines.
Includes all refinery products listed in ASTM Specification D439, Federal Specification VV-G-766, and
those to be marketed as motor gasoline without further processing, i.e., any refinery operation except
mechanical blending. Also includes finished components in the gasoline range which will be used for
blending or compounding into finished gasoline.

B. Aviation—All special grades of gasoline for use in aviation reciprocating engines, as given
in ASTM Specification D910. Includes all refinery products within the gasoline range that are to be
marketed straight or in blends as aviation gasoline without further processing, i.e., any refinery operation
except mechanical blending. Also includes finished components in the gasoline range which will be used
for blending or compounding into aviation gasoline.

3. Kerosine:

A. General—A petroleum distillate in the 300° F to 550° F boiling range and generally having
a flash point higher than 100° F by ASTM Method D56, a gravity range from 40° to 46° API, and a burning
point in the range of 150° F to 175° F. It is a clean burning product suitable for use as an illuminant when
burned in wick lamps. Includes grades of kerosine called range oil having properties similar to No. 1 fuel
oil, but with a gravity of about 43° APl and an end point of 625° F. Used in space heaters, cook stoves,
and water heaters.

B. Jet Fuel—Kerosine Type—A quality kerosine product with an average gravity of 40.7° API
and a 10 percent distillation temperature of 400° F and an end point of 550° F covered by ASTM Specifica-
tion D1655 and Military Specification MIL-T-5624J (Grade JP-5). Used primarily as fuel for commercial
turbojet and turboprop aircraft engines. A relatively low freezing point distillate of the kerosine type.

4. Distillate Fuel Oil:

A. General—A general classification for one of the petroleum fractions which, when pro-
duced in conventional distillation operations, has a boiling range from 10 percent point at 300° F to 90
percent point at 675° F. Included are products known as Nos. 1 and 2 heating oils conforming to ASTM
Specification D396 and diesel fuel conforming to ASTM Specifications D975 for Nos. 1-D and 2-D.

B. No. 4 Fuel Oil—A fuel oil for commercial burner installations not equipped with preheat-
ing facilities. Extensively used in industrial plants. This grade is a blend of distillate fuel oil and residual
fuel oil stocks which conforms to ASTM Specification D396 or Federal Specfication VV-F-815C for this
grade. Kinematic viscosities between 5.8 and 26.4 percent at 100° F.

5. Residual Fuel Oil—Topped crude of refinery operations. Includes No. 5 and No. 6 fuel oils as defined
in ASTM Specification D396 and Federal Specification VV-F-815C; heavy diesel oil as given in ASTM
Specification D975 for No. 4-D; Navy Special fuel oil in Military Specification MIL 895E, including Amend-
ment 2; and Bunker C fuel oil.

Source: U.S. Department of Energy D-8



FOOTNOTES
Explanation

Includes but is not limited to inventories shown as completely unavailable in Memo ltem A.4. This is
the inventory level below which operating problems and shortages would begin to appear in your
system. For example, this includes inventory required to meet minimum pipeline tenders, supply batch
operations, meet customer requirements, etc. In making this assessment of your minimum operating
inventory, assume that all other companies would be operating at or near their minimum operating
inventory and the use of emergency exchanges would not be possible.

A positive difference would indicate that you had oil in storage above that needed to meet minimum
operating requirements. A negative difference would indicate that you were below the minimum level,
